RhoA activation in vascular smooth muscle cells from stroke-prone spontaneously hypertensive rats.
RhoA is commonly activated in the aorta in various hypertensive models, indicating that RhoA seems to be a molecular switch in hypertension. The molecular mechanisms for RhoA activation in stroke-prone spontaneously hypertensive rats (SHRSP) were here investigated using cultured aortic smooth muscle cells (VSMC). The level of the active form of RhoA was higher in VSMC from SHRSP than in those from Wistar-Kyoto rats (WKY). The phosphorylation level of myosin phosphatase target subunit 1 (MYPT1) at the inhibitory site was also significantly higher in SHRSP, and the phosphorylation levels in both VSMCs were strongly inhibited to a similar extent by treatment with Y-27632, a Rho-kinase inhibitor. The expression levels of RhoA/Rho-kinase related molecules, namely RhoA, Rho-kinase, MYPT1, CPI-17 (inhibitory phosphoprotein for myosin phosphatase) and myosin light chain kinase, were not different between SHRSP and WKY. Valsartan, an angiotensin II (Ang II)- type 1 receptor antagonist, selectively and significantly reduced the RhoA activation in VSMC from SHRSP. The expression levels of the Rho GDP-dissociation inhibitor (RhoGDI) and leukemia-associated Rho-specific guanine nucleotide exchange factor (RhoGEF) did not differ between SHRSP and WKY. In cyclic nucleotide signaling, cyclic GMP (cGMP)-dependent protein kinase Ialpha (cGKIalpha) was significantly downregulated in SHRSP cells, although there were no changes in the expression levels of guanylate cyclase beta and cyclic AMP (cAMP)-dependent protein kinase or the intracellular contents of cGMP and cAMP between the two rat models. These results suggest that the possible mechanisms underlying RhoA activation in VSMC from SHRSP are autocrine/paracrine regulation by Ang II and/or cGKIalpha downregulation.